Many agents which have been used in experiments designed to test alteration in mutation frequency are not too suitable for prolonged administration in intact, higher organisms because of toxicity or difficulty of administration. In a series of experiments utilizing compounds which can be used therapeutically, penicillin has been tested for possible effects on alteration of mutation rate in Drosophila.
Methods.-The scSi B InS Wa sc8 strain was used to detect lethals by appropriate crosses to st sr es ro ca; tu 36a males after respective groups of the latter had been irradiated with 3,000 r (500 r/min, 100 kv peak, 1 mm Al., 250C), raised on medium containing penicillin G, and exposed both to antibiotic and irradiation. The concentrations of antibiotic in the medium varied from 10,000 to 80,000 u. per ml, and exposure was from hatching to the time of irradiation at three days of age. Incidence of tumors was determined in both P1 and F1 generations, both of which were raised on the medium with antibiotic for comparison to control groups. The first pilot experiment consisted of a single determination of mutation frequency.
Later studies included such determinations for six successive intervals of two days each after the males were irradiated when 20 hours old.
Results.-The mutation frequency was decreased significantly (Table 1) when cultures treated with penicillin and irradiation are compared to those irradiated be expected to show any differences due to irradiation. On the other hand, the chromosomes of the flies scored in Table 4 had been irradiated before the time the tumors appeared. In every instance in Tables 3 and 4 , the number of tumors was lower with penicillin than without. When the male germ cell was irradiated, the number of tumor cells was reduced below the incidence of parallel control cultures (Table 4) . No striking difference appeared between the results with penicillin, irradiation, and penicillin combined with irradiation. Discussion.-A number of investigators'-23 have noted that the incidence of mutations may be altered by varying the environment during, before, or after irradiation. It is interesting that not all stages of gametogenesis are equally susceptible to irradiation and the spermatid stage seems particularly susceptible to damage. The experience obtained with penicillin extends these observations, and this drug may now be added to those substances altering mutations induced by irradiation.
The evidence that the frequency of induced, lethal mutations is reduced by penicillin to approximately one-third to one-half the numbers obtained with similar doses of X-irradiation without antibiotic treatment is consistent and convincing. A threshold of dosage apparently exists, since no significant change in incidence of mutations occurred with concentrations in the medium of 10,000 u. per ml, whereas concentrations of 20,000 u. per ml and above yielded the effect demonstrated by the data contained in Tables 1, 2 , and 3. No optimum dosage or correlation of intensity of effect with increasing concentration from 20,000 u. per ml to 80,000 u. per ml was demonstrated. The effect of the antibiotic cannot be explained by any alteration in maturation of germ cells since it is evident when results for each stage are examined separately. Whether penicillin will alter the natural rate of mutations is a question which awaits the acquisition of more extensive data. The greater proportion of mutations with penicillin than without, although not significant, is of interest.
It is interesting that the total frequency of lethal mutations at all stages for the groups irradiated in 100 per cent oxygen as compared to those irradiated in air is not increased, although many more mutations are found in stage C when irradiation is carried out in an atmosphere of pure oxygen. Apparently an increase in percentage-of oxygen has resulted in redistribution of mutations without increasing the total number, whereas penicillin has reduced the number when appropriate groups are compared without necessarily altering the shape of the distribution curve (Fig. 1) . The atypical aggregation of cells at the larval stage which have been designated as tumors are diminished in the presence of penicillin, but whether this is a direct action or whether intermediate parameters (such as alteration of caloric intake) are involved is not apparent. The smaller numbers of tumors which appear when only one of each pair of chromosomes is irradiated suggest a nuclear site of action for this inhibitory effect.
Summary.-1. The frequency of lethal mutations induced in the X chromosome of Drosophila by X-irradiation is diminished by administration of penicillin in concentrations above a threshold dosage.
2. The diminution in percentage of mutations occurs in all stages of spermatogenesis tested.
3. Although increasing the percentage of oxygen before and during irradiation resulted in augmentation of lethal mutations in certain stages of spermatogenesis, the total number was not increased above the number found in an atmosphere of one-fifth that amount of oxygen.
4. Enhancement of the incidence of induced mutation by oxygen is curtailed by the administration of penicillin both in the stages of gametogenesis with greatest frequency of lethals and when all are combined.
5. The number of heritable tumors in the susceptible strain of Drosophila used are also reduced both by penicillin and irradiation.
6. Reduction in the frequency of mutation by a relatively inexpensive and easily available agent which is not usually toxic and can easily be administered suggests that mutations may be partially controlled in higher organisms and offers an additional means for studying the process in metazoans. 
